Objectives: Sleep problems are a potential risk factor for work injuries but the extent of the risk is unclear. We conducted a systematic review and meta-analysis to quantify the effect of sleep problems on work injuries. Methods: A systematic literature search using several databases was performed. Sleep problems of any duration or frequency as well as work injuries of any severity were of interest. The effect estimates of the individual studies were pooled and relative risks (RR) and 95% confidence intervals (CI) were calculated through random effects models. Additionally, the population attributable risk was estimated. Results: In total, 27 observational studies (n ¼ 268,332 participants) that provided 54 relative risk estimates were included. The findings of the meta-analysis suggested that workers with sleep problems had a 1.62 times higher risk of being injured than workers without sleep problems (RR: 1.62, 95% CI: 1.43 e1.84). Approximately 13% of work injuries could be attributed to sleep problems. Conclusion: This systematic review confirmed the association between sleep problems and work injuries and, for the first time, quantified its magnitude. As sleep problems are of growing concern in the population, these findings are of interest for both sleep researchers and occupational physicians.
Introduction
Occupational injuries are a major problem worldwide. Approximately 360,000 fatal occupational accidents occur yearly, and more than 960,000 workers become injured daily because of accidents. 1 The cost of work accidents and illness is over US$ 1,250,000 million a year. 2 To reduce the number of work injuries, it is necessary to know their risk factors. This knowledge could lead to developing countermeasures for preventing accidents. Sleep problems may be a relevant risk factor for occupational injuries. Sleep is essential for the functioning of the human body. Disrupted sleep has numerous negative consequences, including increased mortality, 3, 4 diabetes, 5, 6 obesity, 7, 8 burnout, 9 and poor performance. 10 Sleep problems are among the most common health complaints in the population. Estimates for the prevalence of sleep problems vary greatly. Recent reviews have indicated that 10e40% of the population suffer from insomnia, 11 2e10% suffer from obstructive sleep apnea, 12 4e29% suffer from restless legs syndrome, 13 and about 25% suffer from non-specific sleep-related problems. 14 Accordingly, the prevalence of sleep problems also varies in the working population, ranging from approximately 18% in Europe 15 to 23% in the United States. 16 The role of sleep as a potential risk factor in accident prevention is still under debate. Narrative reviews reflect the strong belief and consensus among specialists that sleep problems have an impact on the occurrence of work injuries. The link between sleep restriction and on-the-job driving accidents is well established, 17e22 but evidence in other working areas is sparse. 23 Previous reviews have summarised only a few of the larger studies, 24 focused on costs 11, 25 or conducted a narrative overview. 18, 26, 27 A systematic review was published recently. 28 Reviews have focused on specific sleep disorders, such as obstructive sleep apnea, 12 insomnia, 11,25,28,29 sleep restriction, 18, 30 or sleepiness. 24, 26, 27 However, to date, no review has quantified the impact of having any sleep problem on work injuries.
Therefore, the aim of this work was to conduct a broad systematic review and a meta-analysis to quantify the relationship between sleep problems and work injuries other than work-related traffic accidents.
Methods
In conducting this review, we followed the illustrated, step-bystep guide for systematic reviews and meta-analyses by Pai et al. 31 and consulted the Cochrane handbook. 32 For reporting, we considered the guidelines for meta-analysis of observational studies in epidemiology (MOOSE). 33 Identification of eligible studies Electronic search A highly sensitive search strategy was developed that allowed identification of all eligible articles published in psychological and medical journals for all years up to June 2011. The electronic search strategy combined three sets of search terms (see Appendix A). The first set was made up of terms characterising the exposure, the second set contained terms describing the outcome, and the third set specified the population. All terms within each set were combined with the Boolean operator OR, and then, the three sets were combined using AND. The Medline search was adapted to searching other databases. The search was not limited to a particular type of study design or publication language. The following electronic databases were searched on July 7th 2011 using both controlled vocabulary terms and relevant free text words: 
Searching other sources
The reference lists of articles identified through database searches were examined to find additional relevant studies.
Bibliographies of systematic and non-systematic review articles were also examined to identify relevant studies. We hand-searched the last year's issues of Sleep Medicine Reviews and of Occupational and Environmental Medicine as being the highest-ranking journals in the field of occupational and sleep medicine. We also handsearched the last year's issues (between July 2010 and June 2011) of the following journals that published more than one relevant article identified by a preliminary literature search: 
Type of studies
We included original articles from observational studies (prospective and retrospective cohort studies, case-control studies and cross-sectional studies). We did not consider case reports, case series and case only studies or analyses of single events such as the Exxon Valdez ferry disaster. Review articles and intervention studies were considered for inclusion in the discussion section. We excluded studies for which no relevant data could be extracted from the paper. For an article to be included, it was required to i) have an explicit measure of sleep problems, ii) have an explicit measure of work injury, iii) provide sufficient data to quantify the association between sleep problems and work injuries. Finally, only articles in English, French, German and Italian were selected for inclusion.
Sleep problems
The risk factor of interest in this review was a sleep problem of any duration, frequency and severity. Previous studies used various concepts to define sleep problems. 34 In this review, we considered all sleep disorders described in the international classification of sleep disorders (ICSD-2). 35 Accordingly, we also included studies investigating symptoms described in the ISCD-2. For analysis, we grouped the results by the investigated symptoms rather than the diseases due to a lack of classified sleep disorders. Sleep quality concerned problems falling asleep, midnight awakenings, early awakenings, poor sleep sufficiency, and troubles sleeping in general. Sleep quantity described the sleep duration. Under breathingrelated sleep problems symptoms like snoring, difficulties or stop breathing were subsumed. Sleep medication meant the use of sleeping pills for inducing sleep. Daytime sleepiness included difficulties waking up, problems staying awake and falling asleep during daytime. Where there was more than one symptom used to describe a sleep problem, the relative risks were pooled in the "multiple symptoms" subgroup. Not considered was non-specific fatigue or fatigue as a specific consequence from a high workload or long working hours. Articles addressing related topics such as sleep stages, shift work, time of day and circadian rhythm were included only if sleep parameters were measured directly.
Work injury
The outcome of interest was a work injury of any severity (minor, major or fatal). In this review, the Eurostat methodology was used, 36 and an accident at work was defined as described by the European agency for safety and health at work (OSHA): "An accident at work is a discrete occurrence in the course of work 
Participants and setting
The participants of the included studies were adults of both sexes in a working population ranging in age from 16 to 70 y. We considered workers in any trade. The participants had to be paid for their work (e.g., paid workers, but not students in training, were included).
Data extraction
For the study selection, two authors (AM, KU) independently assessed the titles and abstracts identified by the search strategy using EndNote X4. All potentially relevant reports were retrieved in full and assessed independently by the same two authors for inclusion. Any disagreement that could not be resolved by consensus was referred to a third author (NK). Two reviewers (KH, KU) independently extracted data on the association between sleep problems and occupational injuries, including details of the study population, setting, design, exposure, outcome, strategies for assessment of exposure and outcome, response rates, confounders considered, source of funding, conflict of interest and estimates of effect. Risk estimates (odds ratios, relative risks, etc.) were extracted with their 95% confidence intervals. The reviewers used data extraction sheets created in Access (Microsoft Ó Office) and were not blinded to the funding, authors or institutions. Any differences in the data extracted by KH and KU were resolved by a third author (NK).
Assessment of study quality
We used a modified version of the Newcastle-Ottawa scale (NOS) for quality assessment of the observational studies. 41, 42 Two review authors (AM, KU) assessed each included study separately.
Any disagreement between the two review authors was settled by consensus, or where necessary, by a third party (NK). The Newcastle-Ottawa scale includes the following three categories: selection and comparability of study groups and exposure/outcome of interest. Each numbered item within the categories of selection and exposure/outcome was awarded with a maximum of one star.
A maximum of two stars could be given for comparability. Highquality papers reached 60% or more of the maximum number of stars. 43 
Statistical analysis
This review comprised binary outcomes only. We included all types of risk estimates, such as odds ratios, relative risks and incident rate ratios. Because work injuries are a rare outcome, we did not introduce a relevant artificial bias by pooling the relative risks from the cohort studies with the odds ratios from the case-control and cross-sectional studies. In the following sections, we will refer to pooled effect estimates as relative risks.
To work with consistent definitions, we reanalysed the reported risk estimates where needed. For instance, we pooled the risk estimates for nightly sleep durations of <5 h and for 5 to <6 h to a single risk estimate for <6 h spent sleeping each night. 34, 44 Moreover, we converted the risk estimate for sufficient sleep into the risk estimate for insufficient sleep. 45 To conduct an overall metaanalysis without mutually overlapping the populations, we selected one risk estimate per study in the following decreasing priority, as previously defined by a sleep specialist who was not involved in the analysis (EH-T): daytime sleepiness, multiple symptoms, sleep quantity, sleep quality and sufficiency, breathing-related disorders and the use of sleep medication. The heterogeneity of the results across studies was estimated by the Chi 2 test. Additionally, we quantified heterogeneity using I 2 statistics. 46 Publication bias was assessed by Egger's regression coefficient and visual inspection of the funnel plot. 32 The meta-estimates from the random effects models are presented. To explore potential causes of heterogeneity, subgroup analyses were conducted if four or more studies were available per subgroup. This restriction was made because we expected the results to be heterogeneous, and heterogeneity cannot be well assessed with only a few studies. 47 Moreover, a multivariate meta-regression analysis was undertaken to examine the effect of potentially influencing factors. The population attributable risk percent was estimated (PAR%). PAR% is a standard epidemiological measure used to estimate the percentage of the outcome (work injuries) that would be prevented if the exposure (sleep problems) was eliminated. 48 It is derived from the following equation:
where P x is the estimate of population exposure (prevalence of sleep problems), and RR is the relative risk of the association between the sleep problems and work injuries. All statistical analyses were performed using STATA version 10.1 software.
Results

Flow of included studies
Of the 5433 studies that were initially retrieved, 42 studies were included in the systematic review, and 27 studies were selected for the meta-analysis (Fig. 1) . A total of 1716 duplicates were excluded. A total of 3604 papers clearly did not match our inclusion criteria and were excluded based on the title or abstract. Full articles were retrieved for 113 references and for seven additional studies that were identified by manually searching the bibliographies of the retrieved articles. Of these 120 full-text articles 78 were excluded according to our inclusion criteria. The main reasons for the exclusions were that sleep problems, work injuries or their association were not studied. The remaining 42 studies quantified the relationship between sleep problems and work injuries and thus were eligible for the systematic review. For the meta-analysis, an additional 15 studies were excluded mainly due to duplicate publication, leaving 27 studies with 54 estimates for the meta-analysis.
Characteristics of eligible studies Participants
The 27 studies included in the meta-analysis were published between 1982 and 2011 and comprised a total of 268,332 participants from five continents ( Table 1 ). The sample sizes of the studies varied between 272 and 69,248 participants. In total, 20 studies included both sexes, six were based on males, and one was based on females only.
Settings
The studies were conducted either in the general working population (13 studies), in a certain sector, e.g., the industrial sector (five studies), or in a specific occupation, such as construction (nine studies) ( Table 1) .
Exposure
Sleep problems were assessed in self-reported questionnaires and interviews or were diagnosed by a physician (Table 1) . There was a great diversity in the methods used to verify sleep problems. Most studies utilised self-constructed questionnaires, whereas standardised questionnaires were used in nine studies (Pittsburgh sleep quality index (PSQI), 45 Epworth sleepiness scale (ESS), 49e55 mini sleep questionnaire (MSQ), 53 obstructive sleep apnea questionnaire (STOP), 55 Jenkins sleep problems scale 56 ). Somnography was used in two studies. 49, 57 There were wide variations in the definition of sleep problems. Most studies reported risk estimates for individual symptoms. The use of sleep medication was addressed four times, breathing-related sleep problems were investigated seven times, sleep quality was investigated 10 times, sleep quantity was investigated nine times, and daytime sleepiness was investigated nine times. Multiple symptoms were addressed 15 times. Chau et al. 58 for example defined sleep disorders as less than 6 h of sleep per day and/or not sleeping well and/or regular consumption of sleeping pills. Regarding multiple symptoms, the predominant sleep problem could be interpreted as insomnia except for two studies which concerned breathing-related sleep problems. 52, 59 The participants were exposed to sleep problems for two weeks, 60 ,61 four weeks, 51 ,56,62e64 one year 65, 66 or an undefined time period in the remaining studies.
Outcome
There was also great diversity in the methods used to verify work injuries (Table 1) . Most studies utilised self-reports, whereas register data were used in six studies, 53 
Study design and quality
In all, 16 cross-sectional, seven case-control, one retrospective and three prospective cohort studies were found (Table 1) . Of these, 20 were considered to be of high quality, and seven were of poor quality based on the Newcastle-Ottawa scale (NOS). 41 The poorquality studies all had a cross-sectional design except for one case-control study. 49 The deficits were mainly selection bias related to sampling, insufficient adjustment for core confounders and measurements solely based on self-reporting. All of the included articles were written in English except one that was written in Italian, 49 and all were published in peer-reviewed journals.
Meta-analysis
Having sleep problems significantly increased the relative risk of being injured at work by 1.62-fold (Fig. 2) indicating that these outliers were not the source of the heterogeneity.
To explore the potential reasons for the heterogeneity we conducted several subgroup meta-analyses ( Fig. 3 and Table 2 ). Significant differences across the subgroups were not reported in any of the subgroup meta-analyses; however, tendencies could be observed. Analysing the different aspects of sleep problems (Fig. 3) , the highest relative work injury risks were noted for using sleep medication or breathing-related sleep problems, followed by multiple symptoms. For sleep quality and sufficiency and for sleep quantity, intermediate relative work injury risks were found. Suffering from daytime sleepiness was associated with the lowest relative work injury risk. Excluding the outlier, 50 the relative risk (RR) for daytime sleepiness was also intermediate (RR ¼ 1.42, 95% CI ¼ 1.18e1.71). Despite the different magnitudes, each aspect of the sleep problems was independently significantly associated with work injuries. In the analyses of additional subgroups (Table 2) , workers with sleep problems tended to be at a higher risk for more severe injuries. Likewise, workers with sleep disorders classified by an international classification such as the international classification of sleep disorders (ICSD-2) 35 tended to report higher relative risks for work injuries than people with sleep problems not classified as sleep disorders. Interestingly, daytime sleepiness had the lowest association with work injuries, nighttime problems were moderately associated with work injuries, and night-and daytime problems had the highest association with work injuries. Unexpectedly, the risk of having a work injury due to sleep problems was higher in the general working population than in the groups corresponding to specific occupations, such as farmers, miners or construction workers, or among workers from certain sectors, such as the industrial sector. Studies from all continents tended to report similar relative risks for work injuries due to sleep problems. Interestingly, case-control studies tended to report lower relative risks for work injuries due to sleep problems than cross-sectional or cohort studies. Looking at the temporal relationship, prospective studies tended to show lower relative risks than non-prospective studies. As expected, the risk of having a work injury due to sleep problems tended to be lower in the high-quality studies than in the low-quality studies. 
Meta-regression analysis
To examine the potential influence of different factors on the natural logarithm of the odds ratio between sleep problems and work injuries, we conducted a multivariate meta-regression analysis ( Table 3) . None of the studied factors were statistically significant.
Population attributable risk percent
The PAR% suggested that approximately 13% of the work injuries were due to sleep problems, using the average prevalence of sleep problems in the populations of the included studies (P x ¼ 24.76%) and the pooled relative risk (RR ¼ 1.62).
Discussion
Summary of the main results
The findings of the present meta-analysis, comprising 27 observational studies, suggested that workers with sleep problems had a 1.62 times higher risk of being injured at work compared to workers without sleep problems. Moreover, each aspect of the sleep problems significantly increased the risk for work injuries. A subsequent meta-analysis among studies using the same sleep problem measure revealed the largest effects for the use of sleep medication and for breathing-related sleep problems, the smallest effect was observed for daytime sleepiness, and intermediate effects were reported for multiple symptoms, sleep quality and sufficiency, and sleep quantity. Approximately 13% of the work injuries could be attributed to sleep problems.
Effect of sleep problems on work injuries (meta-analysis)
Overall, sleep problems significantly increased the work injury risk (Fig. 2) ; each aspect of the sleep problems also significantly increased the work injury risk, but the effects were not equally strong (Fig. 3) . Using sleep medication seemed to be a high risk factor for work injuries. This finding could be explained in two ways. First, people with severe sleep problems might be more likely to take sleeping pills and cause more accidents due to their more severe sleep problem. Or, people may not recover fully from the narcotic effect and therefore cause more accidents due to their medication. Furthermore, breathing-related sleep problems showed a strong relationship too, an association that was previously described in a review for motor vehicle accidents.
12 This strong effect could be due to breathing-related sleep problems seriously disturbing the sleep architecture. However, the relative Fig. 3 . Forest plot presenting the subgroup meta-analysis for the effect of different sleep problem aspects on work injuries. Abbreviations: CI: confidence interval, I-squared: statistical index of heterogeneity, p: p-value.
risk of using sleep medication and breathing-related sleep problems included the fewest references, had the largest confidence intervals and comprised the highest proportion of low-quality studies and crude estimates. Interestingly, daytime sleepiness showed the lowest association with work injuries, although it was described as a symptom of obstructive sleep apnea. 73 This result could be explained by sleepy people being aware of their limitations at the time of risk and therefore adopting coping strategies. However, excluding the outlier, 50 the relative risk for daytime sleepiness was similar to the intermediate relative risk of sleep quality, indicating that daytime difficulties are equally hazardous. The quality of sleep seemed more important than the quantity; however, the relationship between sleep quantity and work injuries could be masked by inter-person differences in the need for sleep hours. Heterogeneity could not be explained by subgroup metaanalyses (Table 2) , leaving the lack of standardisation in exposure and outcome assessment as a plausible reason. However, people with sleep problems tended to be at a higher risk for more severe work injuries including fatal accidents. These results are in line with the theory that sleepy workers may not adequately react in dangerous situations. Additionally, classified and therefore more severe sleep disorders tended to result in a higher risk for work injuries compared to non-classified sleep problems. Accordingly, more far-reaching impacts of sleep problems (from daytime problems over nighttime to night-and daytime problems) tended to show higher risks for work injuries also. These doseresponse relationships would support a causal interpretation of the findings.
Potentially influencing factors (meta-regression analysis)
None of the tested factors significantly influenced the effect size between sleep problems and work injuries (Table 3) ; thus, the meta-analytic estimate reflects an appropriate estimate of the general association. The power to explain the heterogeneity with statistical significance was limited. However, the heterogeneity due to adjustment was close to statistical significance, underscoring the need for proper multivariate modelling approaches. Additionally, studies with a higher proportion of females and a higher mean age tended to result in higher risks for occupational injury. Contrarily, studies with a larger sample size, a higher quality rating and with adjusted risk estimates tended to show lower risk for work injuries.
Our results compared with other reviews on the topic
The findings of this systematic review and meta-analysis are in line with previous reviews on the topic and advance the actual state of knowledge. This is the first meta-analysis to quantify the association between sleep problems and work injuries. The only previous systematic review on the topic found that insomnia symptoms elevated the risk for workplace accidents. 28 Confirming this association, several narrative reviews focused on specific types of sleep related accidents, such as farm injuries, 30 industrial accidents 18 or injuries in the maritime domain. 39 Concerning the impact of sleep problems on economics, two narrative reviews declared that the costs of insomnia related to work accidents were enormous. 25, 29 Supporting the relationship, several reviews reported that obstructive sleep apnea, 74 insomnia, 11 hypersomnias, 75 and sleepiness 17e20,23,24 increased the risk of workrelated traffic accidents in commercial drivers. In general, sleep problems cause a two-to seven-fold increased risk of traffic accidents. 22 According to the European statistics on accidents at work (ESAW), road traffic accidents constituted 9.6% of all accidents at work in 2007. 76 By excluding studies specifically addressing workrelated motor vehicle crashes from our meta-analysis, we might have therefore underestimated the relative risk of sleep problems. Commuting accidents are excluded from the work injury statistics according to the definition of Eurostat, 36 and were therefore not considered for this meta-analysis. However, how the authors dealt with commuting accidents was not always clear. None of the reports explicitly included commuting accidents, but they might have been part of the work injury statistics in some studies. However, the number of commuting accidents is small compared to all work accidents. 77 If commuting accidents were included, they might not have noticeably influenced the estimated relative risk.
Study limitations
Several methodological issues must be considered when interpreting the findings of this meta-analysis. First, as with any meta-analysis, one limitation relates to the potential bias introduced in the paper selection process. Following the recommendations in the Cochrane handbook 32 whenever possible helped minimize the selection bias. However, only peerreviewed articles were searched for, and only English, French, German and Italian articles were considered during the full-text review (language bias). Second, a further limitation reflects the possible bias introduced by the individual studies that were included. The designs of the included studies were rated low for assigning the grade of evidence. 78 In the absence of controlled studies, we relied exclusively on observational studies, and only three were of a prospective nature. However, the subgroup meta-analysis did not show a significant difference between the prospective and non-prospective studies, indicating that the reported overall estimate properly reflects the general effect. In addition to study design, the poor quality of the included studies could introduce possible bias. We included both high-and lowquality studies in the meta-analysis to avoid influencing the pooled estimate due to the type of scale used to assess the quality. 79 The subsequent subgroup meta-analysis did not show a significant difference between the high-and low-quality studies, indicating that the study quality might not have influenced the overall estimate. This assumption is supported by the meta-regression analysis, where the study quality did not turn out to be a significant factor. Third, there was considerable variation between the studies in the assessment methods used to verify sleep problems and work injuries, introducing moderate heterogeneity. This heterogeneity raised some questions about the comparability of results across studies. According to our research question, we focused on a broad concept of sleep problems based on having any sleep problem symptoms. Thus, we pooled the different sleep problem symptoms because we assumed a common underlying concept. This assumption was based on several reviews that consistently related all types of sleep problems, such as insomnia, 11 tionally, heterogeneity remained in the subgroup meta-analysis of the sleep problems and also of the internationally classified sleep disorders, indicating that its source was not between the different aspects of sleep problems, but within each aspect, possibly due to a subjective assessment, the lack of standardisation or failure to control for somatic and psychiatric co-morbidities. Finally, as in any meta-analysis, publication bias may have affected the representativeness of the included studies by overreporting significant findings. Egger's regression test and visual analysis of the distribution of the relative risks using a funnel plot showed a moderate under-representation of weaker effects in smaller studies. This impression was supported by the fact that the studies excluded from this meta-analysis due to not presenting a risk estimate were mainly smaller studies with population sizes ranging from 95 to 826 participants. 
Further studies and implications
It would be of interest to explore whether these findings also apply to injury frequency or severity and to sleep problem severity to better understand the mechanisms involved in the ways that sleep problems affect work injuries. The relationship between sleep problems and injury frequency is still unclear, with only one study reporting the number of subjects with sleep problems in the subgroups of people with 0, 1, 2, 3 or more work accidents. 70 Additionally, the association between sleep problems and injury severity remains unclear with only one study showing workers with sleep problems having a higher risk for being injured in a more severe work accident (with hospitalisation or with sick leave of more than 30 d). 86 Furthermore, the link between sleep problem severity and work injuries is still unknown, with only two studies examining this relationship, suggesting that more severe sleep problems (more symptoms) resulted in a higher risk for work injuries. 58, 59 It would be beneficial to know better the population at highest risk for planning countermeasures to prevent sleep-related work injuries. Our understanding of age or gender differences, amplifying factors and differences in jobs or the types of sleep problems is insufficient. Age was rarely investigated with only one study suggesting that younger workers are at a higher risk for work injuries due to sleep problems. 69 This was contrary to the results of this meta-regression analysis, where risk tended to increase with age. Gender differences were addressed in several studies, but the evidence is non-conclusive with studies showing both lower 56, 66 and e as in this meta-regression analysis e higher risks in women. 34, 57 Several factors could amplify or weaken the relationship between sleep problems and work injuries, but only Kling et al.
showed stratified results by job class, shift type and hours worked per week. 34 Regarding job type, it was suggested to investigate a broad range of occupations and not just trade or transportation, 34 taking into account that blue collar workers seemed to be more affected than white collar workers. 59 Further research is needed regarding the findings of this meta-analysis concerning the presumably strong impact of sleep medication or obstructive sleep apnea and the surprisingly weak indicator "daytime sleepiness", with wide consequences for preventive measures. It would be desirable to achieve greater standardisation in sleep and injury measures to facilitate comparisons across studies and to improve the interpretability of findings. In addition to a recent review on fatigue risk management 87 and a study carrying out sleep disorders education, 53 future intervention studies may improve the understanding of how sleep-related work injuries might be prevented. The public health relevance was underscored by the high PAR%, suggesting that approximately 13% of the work injuries could be prevented. That means, the preventable burden of sleep problems in work injuries was similar to that in traffic accidents (PAR% ¼ 10e15%). 88 
Conclusion
In conclusion, this comprehensive, systematic review not only confirmed the association between sleep problems and work injuries but also quantified this relationship for the first time. As sleep problems are of growing concern in the population, sleep medicine needs to further assess the implications and preventive measures, and occupational physicians should be aware of this risk and its effects on employees.
Practice points
1 There is accumulating evidence that sleep problems elevate the risk of injury in the workplace. 2 Sleep disorders, poor sleep quality and quantity, daytime sleepiness and sleep medication increase the work injury risk. 3 The risk for sleep-related work injuries is increased by a factor of 1.62. 4 Approximately 13% of work injuries were due to sleep problems. 5 General practitioners and occupational physicians should be aware of the role of sleep problems in work injuries and inform patients. 6 Prevention of sleep problems and fatigue management in the workplace are needed.
